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/PREFACE

19,

. This document present the'projecyons.of the nationalsqply and

requirements for dentists as made by tie Divisibn of Dentistry in ,FY

1977.. The projections cover the span, of time from 1980 to 1990, and are

intended to provide a generAl pictbre bf how the private dental. office

"'personnel situation is expected to evolve under particular assumptions.
- 4 _

Although. the major emphasis of the projections-is on requirements for

dentists, the general implications for dental auxiliary personnel are

discussed at some length.

The projections Rresented here are for national aggregate requirements.

The distributional implications of these aggregate projectionyre not

treated here; they 011 be addressed in a subsequent paper which will

report the Dfvision'S efforts to disaggregate the national projection'

to the regional level.

Although the technique used to.mike the dental manpOwer requirement
\ ,

projections described here is a major improvement over methods previously

employed by the Division, some'elements of:arbitrariness and subjectivity
. . .

.

still remain. Retognizing this, the Division
/

hopes that the approach
.

presented here will provide a generally acceptable framework within

which a disciplined discussion of'the issues can be pursued, and that
b

others will find the technique applicable tosother fields where future

.requirementfor manpower must be predicted. Because the technique does

4
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depart from traditionalapproaches to predicting manpower requirements,

the technital approach, as well as the considtrations underlying our

decisions about altering past trends for future projections, are documented

in appendixes.

Under the direction of Jesse S. Hixson,,Chief of the Manpower

Assessment Section, the.following staff.members co4tributed to the

development and preparation of this report: Nina Mocniak, John S.

Small, Lawrence.W. Walker, and Joann L. Boone:**
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Chapter r.

PURPOSE AND APPROACH ..

The purpose of\the rojection exercise repord in thii document is
. "

to compare the projected f ure output of dental personnel with pro-
.

jected futureequirements so the adequacy of Ihe,initcfpate,'0 4
output dan'be assessed. Such an e se is negessarY, because the7-,

rii

production of health personnel is gre tly affected by discretionary

action in the public sector. Consequen y, conscious decisions must be

made to tailor.the kput of the'manpower oduction system.tb the
.

future requirements for personnel, that will be\generated by activity in

the private sector of the economy. \

. \
ReqUirements.fa personnel are li ewise inflUe ced bypoli and

.0

discretionary action in the public secto . This rein orces the n cessity"

for asseising tile adequacy o productive capacity anda ticipated future

output. Bqt,because few policy actions thii significantl affect
-

manpower requirements'are sufficiently predictable, they a sdldbm

.considered in prbjections such as the ones pres hted in this

Rather, the cliff' ulty ofpredictipg their.chara ter and timi necessi-

tates coordination of both'supply-determining and requirement- termfning

policies. The need for such coordination is especially, acute wh

precipitous requirement-determini policies, such the enactme

-National Health Insurance Program, imecontemplated.
(

1
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The technicalpproach to'predicting future requirements for dental

rccsonnel Used in this paper is prOjection, as opposed to forecasting.
.

;f;-

The two approaches'are distinguished by the'fact.that projections

are based on the gepera(assumption that what Has goriron fn the past
. ,

. .

will continue to go on in the future, while - forecasting invOlves attempt's ,

to predict future changes based on knowledge of cause-and-effect relation-
,

ships. ForeFasting requires a,much more sophiiticated analytical

technique than does "projection. A forecasting modeliscUri.ently being .

,

developed by the Division of.Dentistry;,however, until it is..perfectO

to such a state that it can'Koduce b etter predictions than the current 4

,
4 4

projection technique', the Divition'will continue to,, use projection'as

its method for predicting future requirements for dent4T peronnel.

As stated above, 6 purpose of these projections,is "to provide a

guide fOr policy. There-are two distinct Sides to the.health care

I
policy problem: the demand side upon which policy Must operate to-

convert perceived need for services into effective demand in the'health

services market ; and thd supgly side upon which policy must operate to.

assure that sufficient resources are forthcoming to'satisfy the-effective

demand.. Supply-side policy,can have little effect on problems which are

due to jack of effective demand in the markets for health lervices.

This a w1.131% for example, unmet. need" for hekth care can seldom be

effe ively addressed by manpower policy, whereas'demand for health care

which is unmet is a very relevant and prattital concern for manpower

2
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-policy. 'Failure to.mak a clear distinction between "need" ancNffective*

-demand impedes the making o 'defensible projections of manpower require-
,

ments. These projections'-do not, ttempt to 'ecommend s'ta'ndards for

consumption of dental care or for th utilization of dental personnel.

Vv"'
Rather:they' attemPt to project the

' .
cally expected to unfold'over the

ourse of events thatcan be realistt=

ext one and one-Ralf-decades and to

(:\

oa

detect the stgrdficant implications for the amounts of dental personnel

, that will'be;Fequired to meet,. he effective demand for dental service's
. .

that will be realized fi-the'fatUte. The concepts upon which these-pro-
...J- .

.
,

/

jections of dental manpower requiremehts are based are those of demand and
,

. .

it ly. The focus of the.approach is on the question of how'many"dentists

.
will be required to supply the-future demand for

.

dental services. This

4

paper reports projection of the amounts of manpower resources that will(

actually be utilized Under specific assumptions about tht future demand

and'sdpply of dental services.

3

9

"The approaCh used fOt- these projections can by contrasted to

alternative approaches tliat have been used fo'r many. previous prOjectioris

of manpower requirements[1]. For example, the traditional approach has

been that of the "dentist -to- population ratio" in which a normative

value, of the ratio is chosen as a basis for assessing the "adeqyacy" of

projectedtdentist-to-population ratios. Another apProech uses patient

visits as a measure of utilization, and attempts to project future'

utilization and dentists' capability to accommodate the projected

utilization. Both of these.approach9, as they are typically followed, '

.
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neglect the distincttaspeot of supply and,demand that must be considered

independently to arrive

arrive at an objective vi

credible representattpn of reality and
A

of.future manpower requirements to meet the

. ., .

anticipated demand for se vices. The approach usd.in this paper
*

N ,

foCusei separately on theldetermihants of both demand and supply, and
. 1

hmphasthi the mechanism bat operate, primarily in the market,
. ,

, . . ,

'bring demand and supply n o balance with each other.

V.

, \ -,

The variables affec ing the deMand for ntal services considered

, .
. . '1

in these projections ar the price of dental, services, national personal

income, the size of the popUlation, and the >ttent of third party.
.

,

payment for denial sery ces. The variables affecting the suppler of

ental services that 4 examined'are the p

o

. .

dentists, and the st te of technology.

th- e var'iable's on dem0and supply were

mode of demand an5l sup ly which is discus
_

Fittin the 4bdeTto hispri,gal data yieldrd estimates of.th impact on

f
supply...3 d dedand of cha

k

ges in these varables over time'. o determine-.

the requi ements for dent sts inluture years? the-future de and for

dental services was_projec
,

ice of services, 'tffe number

he historical effe4i of

I. .

xamined with a stastical.

ed in. detail in \Ap endiX A.

ed on the 'Iasi

ofthe,population,' of the e onomy and of

number of Aentists required
, ,

calculated for each of the y ars 198G, 1985, .and 1990;
\

.of.projectipnof

repaid dental bene

to meet the projected demand was

the growth

ffts. Thej

.
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Given the dem4n0 expected-to prevail at any given tome, hbw many
W

dental personnel:will be tequired to "meet' or satisfy the demand? The

fact is that, by virtue of the operation of Various market mechanisms,
t . .

demand can be satisfied within 'a wide range of numbers of dental personnel.
. s ,

Given a partitular level of demand for services, a number of variables

'(for example, prices of services, employment of auxiliaries, identists'

hours and income) will adjust tachievt an equilibrium or balance

- between supply and demand such that the underlying behaviors of both.

supplierstand demanders in theJnarket are mutually consistent With each

other. No single variable, such as the,number ofdenttsts, can be
1

singled out and tcted in isolation.

The entire system must be studied as a whole, conceptualized in

terms of Supply and demand and the many variables'aqe4ing the behavio

and choices of both consumers and producers. Moreover, the dental

gerVice and manpower markets ve.affected by forces WhiCh.are beyond the

cofitto41 of 'manpower policy, makers or .of the Government 'in general..

, Particularly in tfit-short run, the ability of manpoiver poliCy to de al

with perceived "shortages" or "surpluses" of personnel is essentially-

mpotent pofh because of the lab lag, between the decision to implement

4 -

a policy and the realization of results, and because of .11e _f-act- that

thereconomit londition of the markets for dental gervices:is tied so.

clqsely to the condition of the' economy as a whole. For.these reasons,

.questions like "how many dentists are required?" mot be approached from

a^System-wide, long-run perspective..

3 ",

.
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)4In the short-run, the dental personnel scene is continually fluctyating_

around a stable long-run trend relative to Which it might be said that

there are "too many" or. "not enough" personnel, depending on the sub-
,

"jective view of the observer. There is some range on either side of

this trend, howeier, which contains the extent of expected or "normal"

i fluctuation; observing the state-of affairs within this range on one
,

side, or the other of the trend from time to time would not alarm a

neutral observer. For, it is to be=expected that through the course of, .

the cyclical fluctuations of the aggregate'economy,'the demand for

derital service; will also follow a cyclical pattern reflecting, at any

te

given time, the current state of the national economy. Consequently, aS

long as the state of the market for- dental care remains within the range

of fluctuation that is consistent with the overall current state o'the

)

economy; a change in policy Or other.' Government intervention would

neither be warranted nor effective. Fluctuations outside this range
4

would provide cause for alarm, however, and a change in policy or some

other corrective action would be indicated. ,But, within the range-of
y 1

acceptable fluctuation, demand is met more or less adequately, the exact'

- 'level being determined by the operation of market'mechanisms theotigh the

movement of prices, incomes.of dentists and employment of auxiliary
.

dental personnel, waiting'periods for appointments and other means by

which supply and.demand are brOdght into balance.

In summary,.the app ac to uojecting the natfonal requirements

for dentists reported in this paper is based on the concept.of the long-
..

run balance of.supply and demand around which the short-ruin equilibrium

I

_
t. - 1
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is continalply fluctuating. An inflAtion- ree loo -run balance of

supply and demand is regarded as the:objective,,and the projection of

requirements aims at establishing where this balance will lie in the

future. The numbers of dentists required to maintain the balance with

demand areate those necessary to maintain the long-run inflation-free
/

trend, Afteradjustments are made for factors that have caused'or are

expected to-cause Shifts in'the trend. Such factors included techno-

, logical changes, changes in methods of financing dental care, progress

4 in preventing dental diseases, and increased use of dental auxiliaries.

In:the next chapter, the requirements projections for dentists are

presented. The projections are based on past trends of the variables;

in Appendix B, the developing forces that might alter the past trends in

the variables determining the supply and demand for, dental services are

discussed. Our conclusions about the nature of these forces and their ,

future effects are discussed in Chapter III;,Appendix B provides a

. detailed discussion of the many factors considered in arriving atbur
...

. tonclusions. . Appendix A presents a detailed economic analysis of the
- -

demand and sgppiy of dental services at the national level, and presents
-

.the model of supply anli:deMand which was- the basiT of the projections.

,-Additional research needed to strengthen the model and the projections
.

is discussed in. ChapteroIV.

References'for Chapter I

1. Born, David 0. "DentAl Manpower Planning andDistributiont: A

. Survey of the Literatu1.e." Advances inSocio-dentaV Res earth,

ftlume 2. American.pentll'Association, Chicago, 1975: -
.

. -
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y Chapter II

PROJECTED' REQUIREMtNtS-FOR DENTISTS

- ,

The, projections of requirements reported in this chapter were .

O

pr:oducgd in a three-step prOcess. First, the factors determining 'the

t ime path of the quantity of dental Services consumed in the Q.S. over -

the period 1950 -197.0 were analyzed by estimating a model of supply and

demand, This model estimated thelong-,run trstid of %the,balance between

isupplY and-demand, 'and 1:irciAecFine-aloPro-prite weights to give to each

. -of the separate factors used.to project supply and dem* Second, the

future demand for dental services in 980, 1985 and 1990 was projected

on:the Osis of estimates of the future rate of-growth' of thedemand-
.

deterMjning factors. These were the size of the population; 'personal
,

'income and the eaent of.dental ins4rante,coverage. Third, the rvere-.

- ments for dentists were projected bcalculating the,number of dentists,

required to bring the supplyof services intO:Wance with the projected

-demand for services to Maintain the long-run trend established in the

O

first step.

Basic to using "projection" technique for predicting the

future is the assumption that what'has characterizedihe'past w4IT/
continue t o characterize the future. Therefore, the first task in the,
projection process is that of establishing the historical relationships

betken ye variables of-Intere-g-t-14n4:the variables which influence or

determine them. This skil4S accomplis,hed by statistically estimating .

4.-

-the-*parameters.of a simultaneous equation model of.supply and.demand for"-

5

74';
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dental services. .The technical details of the 'specification of the

- model are discussed in Appendix A. The focus of the statistical analysis

Which underlies the projections was the determination of the historical

effects of pat changes in the variablesknown to be important deter-

minants of,the supply and demand'for.dental services. -In the analysis'

of,demand, primary attention was given to the relationship between

demand 4nd the growth of the, population, family'disposable income, and.

the proportion of the population covered by dental insurance. On the

supply side the major factors treated were theleffects on the supply of

dental services of increases in the number of d is and the advance

of technology. '.A11 the variables mentioned 'above, which determine the

state of the market for dental services, can be projected with some

degree of confidence. Consequently, they are the variables whiciiare

typicilly used forprojection purpOies. The sources of the projected

variables.werethe allowing:

Populatipn

The projection of population growth employed in the dental services

demand projection wat the 'Census Burgau's'Series II [3], which is

.generally'regarded.asthe most representative of Current trends. Series

II assumes that the,fertility rate, will.-.gradually increase from the :

,.current fate of 1.8 tc.a rate of 2.l-births per woman during child- ,

bearing years.in the year 2025.

Y .1. '

Economic Growth

The projections of
t
economic growth are those of the National

Planning Associzhion (NPA)'. Using a long-range econometric model, the

10
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NP has forecast that the aggregate economy will grolk at an average real,

rate of 3.9 pekerit per year through 985 [2]. This figure was assumed

to prevail through 1990.

Dental Prepayment

The_growth of insurance coverage in the prifvate sector was projected

at a rate of 17 percent per year through 1980 [1]. It ii projected that

Eby 1990' the extent AT coverage Will reach 43 percent and maybe as much
' .

as 50 percent. The,basis for these projectiou is discussed. ,detailAte -

' in Appendix 8. The projection of reqUirements fordeatfsts (Ides not.
deal with the prospect of national health insurance. -Although it is

probable that some type Of national health insurance scheme will be

enacted before tfte end of the period in question, -the timing of,its

appearance is unpredictable. Nor are the coverage and benefit prb-,..

visions Of a national insurance scheme predictable'. .In all likelihood,

if dental benefits are included at all,tneymitl be phased_ip,,incr.e-

, mentally with initial coverage only for the very young. ConsOuently,
c iN

Rt.I
the c ance that national health insurance will ,be a significant demand-

/ . re

,

,dete mining factor withirespect to' dental services in'excess of that
, .

projected duringthe-period under consideration seems small indeed.

.

Technological Progress
.

,-.

v ,

' The projected rate of techn.ologicaiproOess was obtained directjy'..,. , ..

.', froffi the estimated supply function of the supply and emand Model
, -

discussed in Appendix A: Technological advanceo s are expected to contri;

. bute to the growth of supplyeat.an average-rate of 2-3/4 pertent per
.., .

,

I {.
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year. Technological change is manifested in the use Of various types of

improved materials and Auipmen over the:years, as well as in the

developmpt of alternative metho s of dental practice organization and

C

, division of labor in the deliver of service. These engineering and

organizational.devdlopments a e siscussed in detail in Appendix B.

The analysis omitted 1 variables or factors which often

receive attention An attem ts t forecast or project the future state Qf

the market for,dental,se vices. Omitted were, the effects of water

supply fluoridation, and the u e of auxiliary personnel by dentists.

The reasons for not egplicitl including them in the analysis are the

following.

qt has been customary. past projections.of dental personnel,

requirements to take into ccount the impact of community water fluori-

dation. For example, in ast projections/the Division Ofjpntistri//nas

_ assumed that the effect of fluoridation would be to reduce the number of

dentistt requiredrin: 80 by two percent below what the.number Would

have otherwise bee .
Atjhis po;int in time, however,' the pOtential

effeCts of fluoridation on the' future demand for dental.Services are

less apparent than they were previously. For, while/it is clear that

fluoridation redbces the incidence of dental caries in yOunger popula-

tion groups, the implications of older population grodps retaining more
.

° of their natural teeth as,5 result* access to fluoridated water in

their younger years are uncertain because of their continuing later

susceptibility to adaitiohal'O'rel-disease, particuaarlyperiodontal

-
ti

12
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.

i
.disgase. cause4of the egree,o uncertanty surrounding the

\
.

..

effects

,ori the demand for dental services of adult populations who experienced
. . .

.

.the adVantages.of community water fluoridation since theirchildhood,. .

years, fluoridation was not included as a variable in the
.

-0
. ,

.
i analysis. The postible'implicationtof f,luoridation forAhe future

. . ,

.demand for dental services will,
I

hOwever,-bediscussed in
,

detail'in

Appendix B, and the need for further research in this area is di scusse4d. .

in Chapter IV.

Dental auxiliary personnel-::were. omitted ,from explicit consideration -

in the analysis because their levels of employment are'determined by the
*x

economic decisions of dehistt.,, 'The level of emplOymini of auxiliary

personnel is not an Independent'Viriable. For a given state of tech-
..

at
riology,% given number of dentists can-vary the amount of services th0- t-

provide.byNaTying the number of auxiliaries they employ,as well as by.
.

varying their own hours of work and amount of capital equipment they

use. Consequently,, of the model employed to project the,

.

supply of services assumes: that augiliaries:are available as dentists

wish to hire them. The implications. of this assumption will be di-stus-sed

t

in detail in Chapter III:

,
,

The last step of determining the requirements for dentists baied on '

the projected demand for services Was to calculate the,number.of dentists

that will be required to make the qbantitY of dental services supplied

equal to the projected-quantity demanded as the dental market develops

13
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along the long-run trend which has-been followed in the past. Thp

equireid number* of dentists thus calculated is given in Table 1,

,

4 and '6. The total stock of dentists shown in column 2 of .Tab

' projected by the basis of existing,facilities and enrollment
/.

. - A'
,

.additions,.-to capacity and enrollMent that; are now being pla

will take place before 1980. The annual brojected number
.

. . .
-

., .p-
. ,

for 1980-1990'and' the Rsrpsponding total stock of aenti
liA4

Table 2.

3

,
-

TABLE 1: Projected Requi
Total Stock Of, Dentists,

Estimated '
Total

Stock ,of

. ; Year , Dentfsts

,

for Dentists
80, 1985, and

ALTERNATIVE I
Prepayment Total

, -Percent Stock of .,

of Total.". Dentists
Population) Required

u n

and

nd that

duates

shown in

ected

ALTERNATIVE
repaymeigit

(Percent,

Of Total

,1opulation)

T al

Stop of

Dentists

Required

1980

`196

1990

142:111

157,447

172,333

4

-26.9. N, 148,300;

36.7 160,900, /

43.3 170,200

1

1 8,

26,9

40.0

50.0

148,300

162;700

172,200



TABLE 2: Projected Numberef Dental Graduates and Total
Stock of Dentists 1980-1990

, Year
Number of

New Graduates

1980 5,210

1981 5,380

./

1982 5,460

1983 5,460

1984. 5,460

1985 5,460

1986, '5,460

l987 5,460

5,460

19.89
rtet

5,460

1990 5,460

I

Total Stock
. -

of Dentists

142,111

145,157

148,261

151,355

154,408

157,447

160,466

163,473

166,457

169,417

171,333

'
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The required number of dentists is projected in' terms of he total

stock dentists rather than the number'of "active" dentists as the

D Sion has done in the past. The reason for this is that the number

of "active" dentists is a variable whose magnitude at any given time is

ton of the aggregate level of economic activity, which makes the

"active" lumber of dentists a short-rup,concept, these.carojq,ciolp

focus on the long-run, and on those variables which are most relevant

4

4

------ ---

from the viewpoint of manpower policy, the total stock of dentists is

.

the appropriate variable for the projections of supply and requirements,

A graphic comparison of the projected number of dentists and

requirements for,dentists is presented in Figure I. As one can see in

Figure I, a slight "shortage" of dentists is projected to prevail until
#

shortly after 1985,when the rate of growth of demand for dental services

is expected to decline somewhat. This decline isi,due to an anticipated

v

4:leveling-off of the growth of dental insurance co verage in the-private-
,t-wr

=

wj

sector, Figure II graphically depicts the two projected time paths of

the growth of insurance coverage. A compariion of Figure I and Ii

^

reveals the correspondence of the leveling-off:of ins'urance,growth and

the decline in the rate of increase jn the required number of dentists.

According to the economic' analysis reported in Appendix A, the economic
4

"A. .

implications of the slight "shortage"' of dentists and the 'sub

projected surplus are not serious. For, under the projected conditions,

the prices of dental services are not expected to rise at a rate signi- °

,,ficantly higher than that of the general price level,. This is due both

.

_
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FIGURE I

REQUIREMENTS FOR AND NUMBER OF DENTISTS
FOR 1975 - 1990

D pitovriLlotriTS OPAlls PREpiYIELST.COVIScs PRoll in TO 4,3% OP 1112 POPULATION *.
r oat notaRrif&vis Pilaf DkOriLL PRIIPArilialp CM= raoli Az TO awc 01 113 POPULATION- YRWICIID Mama or DINTISTS

.
X .2

FIGURE II
ALTERNATIVE:PROJECTIONS OF THE
GROWTH OF DENTAL PREPAYMENT

1975 - 1990
100

44-

0

I DENTAL PREPAYMENT COVERS 43% OF THE PO MOWN BY 1990
II -.DENTAL PREPAYMENT COVERS 50% OF THE PQ LiATION . BY 1990
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.',. ,

to the.fact that the healfn manpower legitlation of the 1960's 'fortuitously

,4 f %

anticipated the increase in demand and accelerated fate of iincrease n

ft.

demand that occurred at the beginning of thet1970%,s itth the increasing

popufirity ofxlental prepayment, and to'the*fact that he supply of t..
.6

. :.
. ... :

,dental services is very responsive to increases in demand. . .
' - ./

4e ,o, .

,:
..

.The validity of these conclusions based on'these projeetionl is -° 2.
0.

dependent on two 'major assumptions: 1) that the markets for'den ali°t ,.
4

. .

.

services will remain competitive fn the context of rapid-growth thir
0

!

party payment in the private sector; and 2) that the historical ra e'of
e

technological progress will li-ertustained in the future.. The latz,tei%,
-z

assumption depends on the Otent Ial productivity,increases that`arer4,

available in the employffient of expanded duty dental auxiliiries, as.wel$
..

0 , .0

,- ..

as the willingness and ability {in the ce of legal qongtraints of% ,

. , ., ...

.State practice acts) of dentists to emp them. This. topic will be . .

, f
. "

.... .
addressed An Chapter 'IL, w .

) Although in past projectipns developed by the DiVsion of Wntistry

a range.of error or an upper and lower limit for the projected "requi° rements",

havewbeen'provided, this will not-be dOne'here.. The method used for' the

projections provide no basis for such calculations, for the projtctedim ' ,

values of the independent variables have no formal statistical prdr-

perties upon which one can base calculations:of error estimates.

Moreover, tile faCtors which may cause the actual courses of fdture,
0,

.

events to deviate from their projected courses'have not yet been con-

sidered. <Our conclusions regarding,the probable effects of thqe factors

,will be summaripd in the next chapter.

18
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Chapter III

....,

t
..

t

DEVELOPING TRENDS IN DENTISTRY; CONCLUSION

..

,

. The previbus chapter was devoted 6 ditcussing the factors determihing
-

s .

the demand and supply of dental`servi /es and the projection of the
. .

WistoriOal trends of the-variablqs t to the future io derive the "require-
.

.
/ - . ,

ments fordentissts. .In this chapter, we discuss our conclusions about

developing trends 'in dentistry and'about the necessity of altering the-

reguirements projections. to antiCippte the effects of developing or

changing trends. A detailed discussion of the specific historical

ctors con sidered is presentedjn Appendix B.

The e its and,conditions underlying supply and demand will be

diAssed separat . To be considered under supply conditions are

engineering advabLekan ganizational changes in the'delivery of .

sdental_setVices. To be conside kdlunder demand conditions Ore preyentive
.4

dental health.practices.and third party payment. _ ,/

4

Engineering advances that have had signif t effects on the
t

supply of dental services 6y'increasing the producti = capability of the

. Nation's stock of dentists include innovations in equipmen materials, ..

and techniques as indicated in;Apiendix B.

Thelrate of gain in dental treatment production recognized as

resulting, from engineering innovation duriOg bie past 20 years 'has

leveled.off in recent years. Further, the englerinj improvements in

21 'Mb
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dental practice technology that are.in development s time are

thOught not likely to provide large'gains in dentists' productive
_

capability in the present decade. The diminished rate o+ tectinolo0z1

advance resulting from a Mowed rate of engineering innovation has been

prgeJy supplanted by recent advances in the organizatiar-of.dental

office practice, especially those manifested by the use of auxiliaries.

The potential forlurther increasing the output capabillty.bfdentistry'

through the use of expanded function auxiliaries is thoughtto be greaft.

- ,
It is most likely that the greatest potential for sustainIfig the rate of

tectinologiCal progress established in the past lies, in this dimension;

However, whether- or not these'gains will be.realizgd in the future is'
. . .

,

dependent on-a number of factors, the bases of' which are primarily

economic:
.

Asc_discussed in Appendix A, the national: emand for dental services

.

is highly volatile with respect to fluctuations in the aggregate level

of economic actiity. While there are a number of istues involvedithis
o

fact may go #ar to explain the dental profiession'scurrentorgantzed

opposition toward the use of traineckxpanded-function dental auxililries

_ and toward allowing the sCopre of their- functions to be expanded even
,

.

c . . '

. (

.

further when one recall that the economy has just expgrienced a severe

recession which is said to have precipitated a significant decrease in

dethandfor dental-services. 'Likewise, this fact.provides substantial

reason for.predicting that, when the economy 'has returned to its normal.

22 25.
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*-
rate of growth and the demand for dental 'services picks up, the dental

'profession will relax its opposition to expanded' duties for auxiliaries,

'when Wagain becomes in its economic interest to do so.

, the face of increasing demand for dental services, how will the

supply respond and what is ,the'implica.tion for the requirements for

dentists? As reported int'Appendix A, the supply of dental services is

iv

ihighly responsive to ecohomit cohdttions in terms of the elasticity of

supply with respect to the'price of services. This implies that as

demand,changes, d quite a bit of flexibility in changing"

their, output Of services. The information reviewed in Appendix B

:*suggests that.much of this flexibility can,be accomplished thrbugh

changes,inthe employment.of dental auxiliaries.' Consequently, it can

be anticipated that the major response to,increases in demand for dental

services will be,. Manifested_ in dentists' inereased use-of conventional
.

auxiliaries. Moreover, when it appears to be in the dentists ' best

.

economic interest, a relaxation of restrictions on thelogpe of dele-
.

)i"c"«, ,:gated functions can be expected with an increased demand. for and employ-

ment.of trained expanded-funCtion dental auxiliaries. A.s

We conclude that while no extraordinary-engineering breakthroughs

can be fcrfeseen, there see nfs to be much potential for expanding output

through organizational changes. The model used to project th& supply of

. dental serviceissumes that theSe changes can and will be made'a .

. -

dentists find that it is to.thetr economic advantage. Therefore, there
.1*

1.

is no compelling reason to revise the projection of the supply cif dental

services made in,Chapter II.

?.
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water supply. These programs are clearly effective within their inherent.

be anticipatk that restorative care needs will also be reduced for an

limitations. °The duration of the preventive effects after the children

futurejeduCtion (Of at least 50 percent among affected school-age.

will accrue as a result of community water fluoridation, we can expect a

. children and ybung adultS, there is far less certainty about the effect

gained in the developmental years extend into the adult years, so -it can

-

deveoping trends that can be anticipated? As discusseeinsAtpendix

being used or promoted, sucivas school mouthrinse programs or group

and young adults. Because of the proven dental -health benefits that

preventive measures,utiliz4ng fluorideshave primarily benefited children

children) in restorative dental care needs and demands. The benefits

for the benefits or fluoridation to be extended to about 80 percent of

the total U.S. population (all of those served by public water supplies)

increasing numberof adults in the future. There is a Maximum potential

topical 'fluoride. applications in nonfluoridated areas, and school water

supply fluoridation or tablet distribution where there iSno public

thought to be quite short. It therefore appears that the reduced need

evident only during the school years and shortly thereafter.

on dental care needs and demands that will be produced by ,extending the

O

leave, the,programs.he&Aot been specifically established,t4t is generally

for restorative dental care gained through theal programs will be

Shot(ld the projection of demand be revised in the light of anY ,

Thereare,a number of other decay-preventive programs for children

Although the beneficial effects pf fluoride,.are unambiguous for ,,

.

N

§..

t. 4

oz

-t-cLL,,

2 7

4

.

,:
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useful life of more of the natural teeth in older adults. This developing
-

trend will assuredly result in greater number ofadults who .will be

enjoying the obvious advantages of natural teeth, but will also be

Potentially subject to periodontal disease and at risk to further

incidence and progression.of tooth decay. The prevention of periodontal

disease is dependent_primarily upon personal oral hygiene habts of the .

indiyidual and regular periodic attention of the dentist. It may be

amp that as the need for restorative work decline?'among children and

younger adults, the pedodoritist and general dentist wil.1 find their time
4

requirements reduced for that age bracket, While the periodontist,

endodontist, and general dentist will find'their services more in.

demand by /longer -lived and more toothsOmeadults.v Until more explicit

information on adults'ts developed, predicting the total effect,pf

universal optimal fluoridation and other preventive measures on, deotl
4111

manpower' requirements will remain anlincertain'venture. . Consequently,

we conclude that a revision of the demand projedtion made in Chapter II

is inappropriate at this time on account of, anticipated changes or

imprrovements in dental disease prevention.

It was mentioned in Chapter i that the validity of the projections

reviewed there rested on the assumptilin-, among,otherS',' that, the markets

for dental services will remain competitive as the-proportion of the

population covered by dental, benefits increases because the economic

model used to make the projections, discussed in Appendix A, is based on

.- the aumptiop of market clearing through price adjOstment. ,While this;

0
2-5
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assumption is quite tenable for past and present levels,of dental

prepayment coverage in the population, its validity will grow increasingly

suspect if, as a higher and higher proportion of the population is

covered by dental prepayment,.the price of 'dental services'loses its

functton,as the mechanism which equilibrates the supply and the demand

for dental services, The fhct that prise does not serve-this function

in the market for tie pital services, where 80 percent of the population

has some type of "insurance" coverage, is seen to be a major contributor

to the runaway inflation in that industry. The market for physician's

services suffers from the same problem, but to a lesser extent. If,'as

, the extent of dental prepayment expands in the future, the role of price

iv the market for dental services is eroded in the same way that it has

been in the markets for physician's services and for hospital services,

then the future:state of the dental service market will grow more and

more uncertain and less and less predictable. At the present time,

however, it is not possible 10 anticipate the extent to which the
:, .

r

foctIon that price currently plays in the dental care market may be
,

10 ?
erodbd 'by the future development of.dental prepayment.

1,
-,_..,

r.

it
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Chapter IV
.

ADDITIONAL RESEARCH NEEDED

It is apparent that in several ways, the projections of dental

personnel requirements p sented and discussed in the preceding chapters

,,,heave something to be desired. The deficiencies in the projections fall

generally into two- categories: deficiencies owing td lack.of infor-

mation and,deficiencies'of technique. These will be discussed in this
a

final chapter in terms of the implications for further research that

should be carried out to improve the determination Of future require-
.

ments for dental personnel.

The problematic area of most concern 4s that of-dental prepayment.

. The possible range of growth of dental coverage j§.s6 wide that, without

additional information to narrow the range of uncertainty, it is diffi-
.

cult'to predict with precision whether or not thecUrrent and predicted

rate of output of dentiits will be adequate to meet .the demand for

c.

(
dental services. Research Must therefore be undertaken to determine if

asystematic pattern has characterized the historical spread of dental

- overage and, if so, to what predictable variables-the- growth of dental

coverage is relate0---In particular, it was noted that dental benefits

. ,

are intimately associated with fringe benef4ts gained through collective

bargaining. This suggests a study of the relation, of dental coverage in
.

collective bargaining agreements to industry chanacteristcs. Dfluch a

t.
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relation can be:established, then the future course of dental benefit&

can be predicted more accurately by ranking-industries according -to the

likelihood of their incorporating dental benefits in future collective

bargaining agreeffents..

A second major area of concern is, the absence of knoWledge about

the future-long-term dental health bepeiltS of the growing use of

fluoridated water. While the immediate results of fluoridation are

apparent ih a decreased incidence of caries among children and young

4

adults, the complete long,-term results have yet to evidence themselves

on .a large scale,. One such result among older adults is the desired lqnger

retention of more of their natural teeth, but this might result in a

larger population of adults's6bject to periodontal disease and continued

,J°

progression of caries. Research is needed to develop information on the

dental care needs and demands of older adults who retain,their natural

teeth, in comparison with those not benefited by fluoridation who have

probably lost more of their teeth because of dental caries.

A third major a;ea of uncertainty is that of the effect of dental

hygienist5 on'the supply of dental services. Although hygienists work

under the super ision of dentists, the"sually work within the context

'of the offic ctice such that their aggregate output is independent

of the number of tists.. Ideally, hygienists would be included,at an

explicit variable i the projection model. To include hygienists asan

argument in the s .ply function used in projecting dental manpower'

f.
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requirements, information-is needed on the total number of hygienists,

their availability to the labor force, and their pattern of labor force

participation. Much of this information is not yet available.
`a

The last major area of uncertainty lies in. the anticipated growth

in demand-for expanded function dental auxiliaries (EFDA's). Studies of

dental, practice production functions have shown that, he employment of

EFDA's can significan tly increase the output of the private practice.

TheGovernment has encouraged and promoted the training and utilization

of EFDA's in,its manpower policies, But,although the technological

feasibility of EFDA utiaizationthas been shown in many research and

demonstration projects, little research has been focused on the more

important issue of the demand for EFDA's, which is the major considera-

tion underlying, their employme0 and,utilization by private practitioners:
...

It is the dentist's assessment of the economic feasibility of-utilfzfng

E DA's that ultimately determines their employment. Yet, little re arch ,-

hai been focused on the factors underlying the demand for EFDA's which

must be understood if their rates of emoyment and utiliiation are to

be predicted.

With respect to problems of technique, the major, problem of the

projection approach to predicting future personnel requirements is that

approach used in this paper, although far more'sophisticated

than the approaches used previously, does not facilitate takilig into

account much of the information we have about the demand and supply of, .

, e
.

*
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dental services. A more elaborate -and deqtled0o41 is neededligat can
4"At

,take'into account more of the informatton:a4Ut the.cause-and-effect

relationships generating the variables of interest. such a model is now

under development by the Division of Dentistry and will, be ready for,

testing.by the end of.1977 to produce short-run and long-range.fore9asts

of activity in the national dehtal sector. The model being developed is

an aggrtgate economic model whose s_trbCture will iricorpor'ate much more

information into forecasts of supply and deman than can be accommodated

in makiffg- simple projections.

The current projections and future forecastt to be generated by the

economic model under development are focused at the aggregate, or
fA

national, level. Hence, they do not serve 4 need for information

about the distrfbutiOnal issues surrounding manpower supply 'and require-

ments.The Division of Dentistry is,ther6forei developing a method of

disaggrtgating the national projections and forecast's to the, State level

's9 that the distributionali'mplicationS of the projections and forecasts

can be.examined. But while the macro-approaches lend themselves to some

disaggregafion,.such disaggregation rapidly compromises the validity of

macro -based methods. As emphasis on 'subsets of file national populatidik

and on smaller and smaller geographical areas increases, the need for a

micro-based approach to determining manpower requirements will grow. In

anticipation of this growing need the Division of Dentistry has programMtd

the, development of a micro-simulation model of dental personnel requiee-
N

menfs. The technical detat15-0 this model are available from the

Division,

a
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,
,simultaneous supply- demand syktem1(1)-(4):

J

Ampendix A

THE DEMAND.AND SUPPLY OF DENTAL SERVICES

The determination of the consumption, produdtion, and prices of

dental care is generally regarded as a market phenomenon to a much

greater degree than is the case with medical or hospital care: While

this greatly facilitates efforts to estimate
.

the sly and demand

relationships that underly the generation of observed 'prices and quantities

of dental services, relatively few attempts to estimate these relation-

ships have been pursued. 1

'This Appendix reports the results of an

effort to estimate the national' aggregate demand and supply functionsl,

for dental services with time-series data. After the model and estimates_

are discussed, the time-series results are compared with.results 'obtained

by P. Feldstein [3].-from pooled cross-section/time.series data using a

similar simultaneous-equat4on approach. The Appendix concludes with'a,

discussion of some of the policy implicalpions,of the estimated relationships.

The purpose of the estimation was to provide a meansrf projecting

the demand and supply of dental services into the future. Of primary

interest-on the demand side was the growth of demand in response to

I
future growth.in the population, income, and in the proportion- of the

population covered by dental insurance. On the supply side, the primary.

interest was in the expansion of supply facilitated by teanological

change in the practfte of dentistry, and in the effect of,ghwth in the

stock. of dentists on the supply of services., The model employed was the
. -
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gut.= ao alPt a2Yut

git a3

gst bo blPt b2t

Qdt Nutgut "itgit

Qst Dtgst

Qdt Qst

where:

(4)

/

Qdt!and Qst are the quantity of dental services demanded and

supplied, respebtively, measured by the total real annual expenditures

on dental services in'the U.S.;

q
st

is the quantity of denial _services supplied per dentist in year t;.

E.

Dt is the number ofirdentists in year t;

qut and qit are the per capita quantities demanded by the uninsured

and insured population; respectively, in year t;,

1..

Nut and Nit are the number of people, respectively,.in the uninsured

and insured population in year t; ,

-A.,

p
t

is the average price in year t of a unit of dental service,

measured by the dental cohipohent 'Of
)
thn,suliTASPrice Index relatiVe to

the general price level, as measured'bY the Consumer PriceIndex;

yut is real annual personal
(

income per capita of the untsuredim

year t.

I



The data used to estimate the system (1)-(4) are,annual time series

covering the period1950-1970. The inclusion of t a an argument in,the

supply function (3) is intended to isolate the systematic shifts in the

supply function resulting from technological' progress.

.

.

.1:,.

. .

The definitions of Qdt and .Qst are employed to derive the aggregate
t

.
.

-,

demand and supply functioni (4a) and (4b): -I,.,..

Qdt a0Nt(1-It) +.aiptNt(1-It) + a2Yt(1-It) + a3NtIt -(4a)

Qst boDt+ bilyt + b2tDt (4b).

where N
t

fs
-the size of the population in year t, It is the proportion

of the population covered by dental "insurance," and Yt is "total real

persbnal income in year-t.

Equations (4a) and (4b) are employed to estimate the parameters'of

'equations (1)-(3). Deriving the aggregate deMan'd and suppurPfunctions

in thismay is intended to preserve the manifestations ofthe distinct

behavior of the groups of individuals on the the demand side of the ,

market, whereas the distinct a spects of their behavior might be bsCured

or confounded in a demand equation'that is specified directly in aggregate

?terms..
P

The specification of demand function (2) reflects the' assumption,

. that dental prepayment coverage was not yet extensive 6hbugh at any-time

`during the'period of observation tos lificantly alter the p rice
. ,

, .

determination mechanism assumed to equilibrate the system (1)-(4).

!, Under universal third party-payment, price would not.perform the equill-
-, i ..

brating function 'Assumed i,n system (1)-(4). .,,Noweverc it is safe to
'1

. 0
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assume that-asiong as the 0oportion of the population covered by

dental prepayment iS small, the'mmiet does function to determine the

and dentist's charge the same price to everyone. An anaTagous

situation is that oirfood stamps; the market determines the price of

'groceries that is paid by everyone, because the propciftion of total .

demand subsidized via food stamps is SO smallthat sellers cannot
.

discriminate among buyers. The subsidization of a small portion of

demand simply 'displaces the aggregate 'demand functioryltghtly, as 1,s

assumed in the specification of equation (4a).. The proportion of the

population covered by dental prepwment ranged from 0.002"in 1950 to

.0.06 in 1970.

A few additional canvas about the specification of model (1)-(4)

are warranted. First, it has been -a"fi'equent practice in similar
0

studies to include measures of inputs (i.e., number of auxiliaries -used,

time worked by the practititioner, etc.) ih.the supply funCtion; see, in

particular, [2] and 14, p. 61]. But although inputs are generally

`endogenous variables in such sntems -- i.e., their magnitudes are
,

jointly determined with price and quantity--lio attempts have been made

to in nude the appropriate equations to determine input. Nor hp the

measures of the variables been adjusted to remove from the disturbance

term of the supply function the correlatiOrimith these extra endogenous

Variables. Failure to do so could lead to serious biases in the estimates

of the parameters of the function. The specification of.the model (1)-

(4), however, avoids these difficulties by viewing the determination of.

'quantity supplied at a higher level of ab radtion. The model -a-tittracts

-
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_
from the explicit'behavipral and economic phenomena determining input

levels and other endogenous' variables. The model attains this level of

\.\ 'abstraction by assum ing that the number of dentists and the state of

technology determine the position of the supply function in the 'price-
.)

A

quantity plane, and-by assuming.ihat equilibration With demand is

Iccomrilisped by mov ements.along the supply function afforded by dentists
. .

implicitly chboAlg the, levels Of tclhologY and inputs sto employ.

A second
.

set of considerations explicitly included in some other
4

'.
. ,

studies, but not in this one,*are so-called demographic characteristics

-,
. N

of,the population which, having change'd through time, could, have systemati-
. ®
cally affected the demand 'for deptal services. The fact is, however,

'that on the aggregatk level, tne distributicen of most definable and s 1aggregatk
,

_
.

1

measurable,demographic.characieristics of the population have not --
,---:

..I changed very mth. For example, the age distribution offttie'populatiol..

-,/--. ,-

has beenesentially stable ove the period of obse tton, with only

\L,$)ight changes in themean and Median age. In a y case, he important

changes that have ocarred over, time are those th tip do with the,
r

general preferences ef;the population. Not only ark( general preference%
,

.--.

- probably changing in. direct relation to the passage of time; but popula7
:,.

tial cohorts with successively higher propensities=to consume dental

care are being introduced into the population each year. The statistical

problem is to separate the time effect that would be evident if the

population were, to remain of static size from the effect of introducing

new cohorts with higher awareness and emphasis on oral hQalth than their

'35
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,predecessors. Unfortunate this
,

cannot be done in the present context,

fOr the growth of thep)opulation as been closely related to the time

variable over the period of.observa ; thus the separate effects of

the particul.ar character of populatiOn g ..th and the time-related

_change in preferences and taste cannot be iso .ted statistically.

1 Equations (4a) and (4b) were estimated with NO

,

tage least squares

by substituting for the.actual'value of pt the regression f pt on the

exogenous variables. The measures of Qt, pt, Yt, and Di used 'n the

analysis were relative to 1950; that.is, the series of thedu varia;les,

were indices computed.with the.respective values,of the, variables in

1950 as the base. The estimates of the coefficient;'are shown in Table 3,

together with their estimated standard errors; average elasticities

.
computed at the deans of the observed variables are alSo reported in

- ,

Table 3.

7

7.

0

36

3'9

ti

6



Table 3: -Estimated Parameters of Supply and Demand
'Functions for Dental Services -

Standard
Coefficient Estimate' Error Elasticity*

a() 4.74

al -5.61

a2 1..69

a3 4.50,

bo -4.34

bl 2.52

b
2 .

4.057

.

0

1.42.

,
1.41 -p4.40 4

. o

. 0.15 1.43
, "

.7,
")

41k

2.34 .
,

X).65, ob.
...

*, '.

0.70 1.54'44%5,

0.002 2.'16

*For every one percent increase in the uninsured popt4atipg, the total
dermal of the uninsured pCpulationintreased by an average of 1.27
percent; for every one percent increase in the number of dentists,
the aggtegate supply of deptal services increased by an average of
.0.97 percent.

In examining these estimates, it is interesting to note the coincidence.

'of the estimated constant terms of demand equations (1) and (?).' As

A

price goes toward zero in equation (1) (ind as the importance of, income

can be assumed to also approach zero), per calpita,Auantity demanded by
%. ..

the uninsured population will4evidently converge tottnatof the instre'd

population. But while the logical consistency the estimated o-

fficiepts is appealing; it is unclear if this is evidence t t-actLiaf
g

beh vior will conform to the.function beyond the observed rarte of*ice
-..

vaHat art. One shOUld exercise taution in bating speculation abut the

'- effects o seducing prices (for example, in-contemplating, the potsible

effects Of na Oriel With inSurance on demand). on such statistical

results.



. ;-.;-
- The estimated price elasticity diof demand indicates that quantity

demanded-it quite volatile respect to changes in the price of-'

0 "
dental services. That -Meng-nand for.dental care is'priCe-elastic has

been widely recognized. The, demand to changes i rice
,

has been, exemplified by the fact that while the cost of operating

dental practice increased more-thin 200 percent between 1967and 1975,

'dental fees,havejncr,eased only- 62 perCent [1]. That dentists have not

k

beery able 0 "keep dp" with cost is certainly indicatiVe of a high

elasticity of demand for their-services. IHoweverohe should infer with

-caution the-implications of the large estimated prke elasticity of

.1
demand. .While it can be assumed that-increaseS in price, will stimulate

. . , .

an exodus of consumers from the market, it it contrary to ordinar

,

notions of the nature TA the, demand for
',...

dental services to assume that a
_

decrease in price will produce an equal but opposite response in quantity
: .

demanded: It is commonly held that going to the dentist is of the

natUrt of:ahabii that must be developed or cultivated over a lord
.4* 44

period of time: `Thus, it might.be_eaS.4er to drive people out Of th9

market with-a price increase than to attract them into the market with a

decrease in price, at least in the short run. No definitive research

has yet been focused on this popular notion; however, studies of consumer

behavior under newly-adopted dental prepayment Plans will hopefully

.

clarify the issue in the future.
0

Another remarkable aspect of the statistical results is the estimated

effect of "technological change" on the supply of dental serviCr over

'

time. Over the per4d of observation technological progress has,

38

41



6

°

'according to' the estimate, evidently served to increase the

servi ces by an average of 2-3/4 percent per year.3 one fOoks at -the

history of technological innovation in dentist'y over the period,

sliecific.phenomena that account for much of the increase in supply are

easily discernable. Rapid adoption of the high-speed (30,000 to 99,999

rpm) dental.handpiece and the ultra-speed (100,000 and%higher rpm)

handpiece in the several years following the*. commercial introduction
. .

to 1955 has-been credited by many observers as a major innovation

leading to a large increase in efficiency.
.

. But tht introductiOn.of the high speed bandpiece with'its coolant

water spray also produced a need for large volume evacuation of fluids
40.

and solids from the mouths of patients. This-need led to the intro-

ductiofi of high-volume suction system for oral evacuation in about'1960,-

which eliminated the frequent interruption of the dentist' work required

to let the patient rinse out hts mouth using a cup of water and the

chairside cuspidor. The availabilityoftAtion equipment allowed a

chairside assistant to elimilite all the rinsing time Ay continually

evacuating the patient's mouth while the dentist continued to work

or pause only briefly. This practice rapidly led to the development

and implementition of four-handed sit:down dentistryinwhich the

dentist works in a.sitting position over the.patient while being assisted

ental auxiliary.

3424 2 ti



.Utilization of an extra pair of hands provided by a trained assistant

'in four-handed sit-down dentistry has, for the last several years,ibeen
-.

recognized as the most efficient-method of practicing dentistry. At the

present time, some dentists are beginning to delegate more and more

functions to auxiliary personnel, and a few are adopting organizational

systems in which expanded- function auxiliaries work under the super-

ision of a dentist and perform many intra-oral procedures. At the same

time,,the employment Qf dental hygienists who, under the general super:.-

vision of the dentist perform their duties more or less independently,

has, been expanding rapidly. All of these developments have had the

result of allowing a given stock of dentists tevpfbduce more and more

servicesas manifested by the outward shift of the supply function

through time.

\''.)

The effect that these technological innovations have had on the-

market for dental services is apparent in Figu e III, which shows the
o o

annual positions of the estimated supply and demand curves in the price-

.quantity plane over the period of-observation 1950171970. During the

. Or
.decade of the 1950's therannual changes (i n the demand for services were

erratic, but on the average, demand expanded at°a constant rate. As the

decade of the /960's began, however, demand started to increase at an

accelerated pace. Yet,the'supply was able to keep'_up and temper the
4

rate of increase in pniCes that otherwise might have occurred. This

rapid expansion of supply was made possible, in.large part, V the

availability of the technologies discussed. above which allowed dentists,

to expand capacity in response tthe rap idly Ancreasing demand.

. ,
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FIGURE III .



Overall, the statistical results indicate that the market, on both

the demand and. supply sides, .1; highly sensitive to economic factors,-

priceoand income. 'The sensitivity'of the market to the over all level

of economic activity is-quite apparent tn.Hgure III.

be compared with those yeported by P. Feldstein from'an

The results,can

'analysis of

pobled cross- section time-so-its data [3,1191 144]. First,'hOwever, it

is important to note f;t Feldstein's-moderomitted insuiance from

demand function and time from the supply function. Second, Feldstein's,
r

'dependent variable was patient visits rather than real expenditure'on

siental-service. Thifd,,Feldstein's estimating equations were expressed

in per capita terms4,while- it is difficult to envision amarket clearing
.

on a, per c apita basis, his results do appear reaso nable. Fourth, the
\\

cross-section units of analysis used, by Fildstein were the seven regions

of,the U.S. defined by the American Dental Association for repot the

results of surveys of dentists. -

- The major difference between the results of the time-series Malysis

reported above and of Feldstein4s analysis is evident.in the estimates.

of the price elasticities of demand and supply. The price elasticity of

demand implied by the estimate, above is -4.4 while that reported' by

. Feldstein As -1.43; the price elasticity of supply implied by the model.-

above is 1.54, while that'reported by Feldstein was 0.29. The differences
. ,

in the result s cannot beattributed to imprecision or to lack of effi-

ciency in'the exgefimental'designs, for both sets of estimated coeffi-
.

.cients.are "highly" significant statistically. To reconcile the differ-
,

ences in the two sets of 9kimates, one must view the two models from

the perspective of a more complete model to assess the specification

problems that may be affecting their results.

42
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Consider, therefore, the cross-section relation in which the supply

of dental services in ,a geographical area is a function of the number of

dentists in the area. The question from the viewpoint of specification

is whether or not the number of dentist his exogenoug or endogenous. *f

the number of dentists,is endogenous, then the model-must include.
.

additional relations giving the total number of dentists and explaining

their distribution across the geographical areas. Tri particular, if one
b.

views the time-series process generating the cross-section observations,

it cannot be concluded that the number of dentists observed in each area

is exogenoas unless each of the areas are totally isolated entities. If

the areas are not totally isolated and independent, then, given the

total '''umber of dentists, a mechanism distributing the total number of

dentists among the areas must be explicitly included in the model.

The reasoning above iuggests that perhaps Feldstein's mixed cross-

section /time- series model may be. misspecitied because the number of

dentistg at'ech point in time is not independent,of the number of

dentists in the'other areas, and because the relation between them is

. omitted from his model. In particular, the numbers of dentists and the

prices in each area are probably mutually and jointly determined over

the long period of time between Feldstein's observations, which is three

years; consequently, the estimates of the parameters of his model could

be somewhat confounded.. The pure time-serieS aggregate model, however,

is not affected by distributional considerations and can stand alone as

a complete model, determining prices and quantities on a national basis.-

43 .
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The importance of the differences in the two sets of estimates-ttes,_

in their implications for,poltcy. Nparycular, consider the different

implications of the alternative estimates-of the price elasticity of

supply: Feldstein's model and data suggest that the supply o dental

ser vices is highly inelastic with respect to price. Thus the impli-

cation of this estimate is that a sudden increase in the demand for

dental services precipitated by say, the adoption of a national dental

insurance plan:would result in a large increase in price and a relatively
0

small increase in proiuction anti consumption of dental services ip the

,short run. On the other'hand., the estimate of the price elasticitrof-
:

supply presente4 in this Appendix suggests that such an increase in demand

would be accommodated in the short run by a responsive expansion of

output and a relatively smaller increase in price. Consequently, the

two estimates have different implications for the extent of-long-range

°planning requirid to-accommodate the adtktion of national health.

;insurance, if the_objectiVe of such planning is to minimize dental

`price inflation.

4

The implicatiOns of the two models for the long-run eff6ct on the
A

supply o
4

services of increasing the number of dentists essentially

the same: both estimates of the elasticity of supply with respect to

the number of dentists are about unitary. Thus, both models agree that

1
f Stitt

- policy efforts resulting in an A4pansg.on of the stock of dent ists should,
elicit an equa-proportionate increase in thesupply of services.

44-
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Since much of the productive capacity as well as the output of the

eddcatjon s0tem for dental personnel is now subject to discretionary

action in thg public sector, the question of how many dentists will be

:needed" to meet future manpoWer requirements is often asked --PR,119Y-
4

makers'and adMinistrators. This question.canbe addreSsed withi\p the

framework of the model presented in this paper in a straightforward way.

For, given the projected levels of the population, dental prepayment

-. coverage, and national income, one can simply sole for the number of

dentists required to equilibrate supply with the projected demand. All

one needs to perform this calculation's a welfare criterion for chOosing

which price and quantity the solution should satisfy. An obvious and

practical criterion is suggested by an examination of the historical

performance of the market for dental services which Tan be undertaken

with refejence to Figure III. The time pathof the equilibrium loCurof

demand,a.nd supply illustrated in. Figure III indicates that the market

has historically generated a stable relation between the nominal price
,/p_zip

of dental services and movements in the general price level; the market

ti
has adjusted over time so that the real price of dental services has

remained essentially constant over the 20-year period.- In,view of the

AppropriateI. historical stability of this relationship, it would seem Appropriate for.

', policymakers'to aim at maintaining. the long run secular balance between

the nominal price of ,dental services and the general price leve) ,,if

'..

their object4ve is to tailor the'stock of dentists too meetiprojdcted.
,..

future.demandS for dental services.

\
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From an alternative perspective, one may employ the estismated

supply46ddemand relationships to project'the future states of the,
,

* market for dental services, and decline to enter the debate over yhether-

"

or. not the results have appealing welfare implications. This is.the

approach that will be putsued in the remainder of this Appendix.

The demand and supply of)dental services' were projected for the

,years, 197E, 1980, 1985, and 399 utilizing projections of the exogenous

variables which are available fr illvarious.sources. The peojections,of

'economic growth are those'of the National Planning Assdciation (NPA)

[5, p. 17]. Using a long-range econometric model, the NPA has forecast

that the econqmy willIrow at an average redl rate of 3.9 percent per

year through 1985. This figure was assumed to prevail through 1990.

The projection of population growth employed in the dental service
..?

.
,

. . .

demand projection was the Censuslnireau's Series II which is generally

regarded'as the most representative of current trends. Series II

assumes that the fertility rate will. gradually increase froin 00 current
,

, .

rate o'f 1.8 to a rate of 2.1 in t year 2025 '[6]. . ° .

.., e

The projections of the growth in the stOck

v
br4e;tiSts and of -the:~

/ ?

.__,,

,

growth of dental "insurance" coverage are discus edln'the text. The ) '4

,.. number of dentists expected to graduate each year is projeFted by the '-',..
. .

1 ,

Division of Dentistry on the basis of the ,current amber of dental ,4

.
%L, 4,..

=schools and present and planned rates of graduation.of dentists 17].
, .

The projections of dental insurance coverage'are explained in Appendix \.,
.

B; it was projected that dental insurance coverage in the private sector

I

N4,







(N,

will-grow at a' rate of-17 percent per year through 1980, 4nd May e tend'

to%50 peftent of the population by 1990.:rhe projectiOns do not, \
,

. .

however, take national health insurance-filEo -acCount. Although it \
L. .

/ . .

seems, probable that some type of national health insurance scheme wi.1\1

./
.

be
-

enacted before the end of the period in question, both the timing of

its appearance and the extent of dental coverage to be included, if any, .

is unpredictable:

The positions of the supply and demand functions for dental service

\ .

Figure IV The ...j., 1A path of supply and demand equilibria shows

-projected on the basis of the assumptions outlined above are shown in
-

only a very slight increase the real price of dental service over the

pei-iod; given the projected increalSes in the stock of dentists, demand
. ,

_
.

may increase by a slightly greateramount than supply to produce a 6

percent. increase irf the price over rie 15 years c the projections.

-thus the'health manpower legislatiori of the mid- 601-s. that produced an

acceleration in the outputiof dentisl\s in the early 1970'§ seems to have
.-- 4,

4

anticipated subsequent developments the demand side of the market
L.,

. .

. ,

very well, especially the increasing p 6alence of dental prepayMent in
. .

,

the ptivate sector. ,It would seem that the market for dental services
- .

can look forward to a continuation of th relative degree of economic

stability that it has enjoyed in the Oas as long as thelaggregate level

'of economic activity follows a stable tre d.

48'
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, Footnotes For Appendix .A
fi

1. The difficulty of estimating supply and demand relatiOnships fork:

health services is perhaps most vividly illustrated by M. Feldstein't'

attempt to do so for physician's servi4s [2]. After running !a

large number of regressions using aggregate.t me-seriesdata,f

, Feldstein wee'Cinable to repoi't satisfactory results, and concluded

that the market must be in permaVent

2. The dfrectspecification

Q A +Ap + Adt ...olt2t3t4t.
Qst 130-4 Bipt'+ ppt + B3t

yielded incredibly large estimates of the price elastiCity of Remand

(-8.5), and the elasticity of demand with respect to the popUlation

1: .(5.91). The alternative specification reported in the text seems

Inv

to,give more "re0Onable" results.

/
3: Over,the 20 -year peri

due to tdchnological
. ,

about 2-3/4 percent.

od,-the supply function shifted 71 percent

change, which is a cqmpotind annual rate of

CP.

N ,
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Appendix B

PAST'AND DEVELOPING TRENDS IN DENTISTRY .

Chapter II was devoted to discussing the'factors determining the

demand and supply of dental services and the projection of the historical

trends of the variables into the future to derive the "requirements for
.

A

dentfs-ts. In this Appendix,-"the'histoeical
eventS underlying'changes in

the demand and supply relationihips are examined. This examination is

undertaken in order to consider whether or ,qt the estimates of tt.ie'

parameters of the supply and demand furictions or the .pr onsof .

trends should be adjusted in anticipatioa of significant changes in
14.

mt*
,those parameters or trends.

The events and conditions underlYing-sUPOry and demand hti 1'h b

dealt with separately in this Appendi -x. To be considered under'supply

-conditions are engineering advances and organizational changes inthe

delivery of dental services. The factors comprising these changes,

whichare'encompassed in.the term "technological advances" discussed in

chapter be examined to determine if the AM:5Patterns of.

technological advance can be projected into the future. To be considered

under demand conditions ane advances and changes in disease-preventive

etal health practices and third party payment.



'Engineering Advances

.t

Engineering advances--innovellons in equipment, mate ials and <

techniques- -have had considerable effect on thl supply o dehtal services

in the health-care system by increasing,the produdtion Capability of

dentists. The most relevant engineering advances will be briefly

'discutsed below. It should be noted that the interrelationships bet4gp

the various engineering changes, as well as with the organizational

changes, make it impossible to attribute an independent fnerease in

production capability to each of the advalices.discussed.

In 1955 the high-speed dental handpiece was made commercially

available. The dental handpiece is the instrument used to remove

-- decayed tissue from the tooth and.to prepare and shape the tooth for

1

insertion,of the restoration. The'rapid- adoption of the high-speed

. (30,000 to 99,999' rpm) dental handpiece'and the ultra-speed (100,000 and

. higher rpm) in several years following their commercial,
.

introduction has been credit!!! by many observers with most Of a con-
.

furrent increase in "cal production [281 [2Y[4] [11]. In their 1962

. ,
,,,:-

,survey report [4], the American Dental Trade Association (ADTA) reported

some specific estimates ofsthese increases. ADTA calculations showed

that dentists using-the newer handpieces were able to complete 136

-percent more amalgam restorations, percent more acrylic restorations

and 7 3 perc t more silicate restorations than when using-low-speed
,

. , .

. (25,000 rpm or.lower) handpieces. Chairsfde time required fie completion.

t
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of.other procedures involving cutting of hard tissue was also reduced.

The ADTA reported that 80 percent of`U.S. 'dentists had adopted the new

equipment by 1962 and that approiimately 95,percent of U.S. dentists

were using the higher-speed handOece by 1966 [4] [16].

FOIr many years, before the introduction of the high-yolume suction-

evacuator in the early 1960's, the intra-oral preparativnd restora-

'tive work of the dentist was frequently interrupted by the need for the. . c
.

patient to rinse out his mouth using the chairside'cuspidor. The non-

productive time used in rinsing, re-positioning the patient, and resuming
3

the treatment was copsiderable. This became a major problem with the

introduction of the high-speed dental handpiece which used a constant
74'

-spray of water for cooling._ The inifOducttonof high-vofUme.suction

evacuators essentially eliminated the rinsing time. A chairside assistant

was then able to maintain a.constantTy clear operating field, enabling X
the dentist to complete procedures without interruption for rinsing [24]

[33].

The introduetidii-of the new high-speed cutting equipment and oral
,

evacuation equipment allowed the introduction of another engineering

advance--the contour, dental chair. Since the patient' no.lOnger'was

required to move about during'the operative procedure to exOpctorate,

the contour dental chair made it pos.sible to position the patient for

the maximum visibility and access. For the dentists and assistants this.

c.
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provides for the more efficient delivery of equipment and instruments to

the operating site and permits them to work in a seated position,

resulting in reduc0 fatigue and improved efficiency while assuring

maximum patient comfort.

It is apparent that there has been a close interrelationship and

1.
interdependence between, these engineering changes and the organizational

changes involving the use of trained dental auxiliaries.
A a

4.

Panoramic X-ray equipment, introduced in' 1959, provides a radiograph
. .

of all the oral structures (soft tissue, teeth, bone and sinuses) on-one

film by a,single exposure. The dentist's chairside time is reduced, as

t-

the,sieplicity of the exposure techniques both reduces the time required

and makes possible the use of auxiliary persOnnel for performing full-

, mouth radiography. Presentations to the .patient are faster as the

single radiograph makes the structural relationships more'clear and

gainstetter patient'attention. Pettit [3].has estimated that an

experienced user can do in excess of 80 percent of all diagnosis from a

°

panoraMic film. A study at one school.of dentistry [341 indicated a

minimum professionallime-Saving of just over ten minutes,per patient as

compared with the conventional full-mouth method using multiple films,

and some estimates of-time saved were,as high as 30 minus per patient.

Panoramic radiography has been adOpted by many general dentists and

by dental specialists'since its commercial intrdduction in. 1959. The

cumulative total of units sold throughCthe close of1975'has been

"estimated to,be between 6,,,and 15 thousand [18].
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4

A major object of research in dentistry has been to increase the

durability of 'restorations [30] [29] [101. One of the,newer develop-

-ments, composite resin filling material, is already the first choice of

many dentistis for, restorations that require cosmetic color'Shading and

,are not on biting surfaces: Previously, siliCate cements were used. fo

most fillings in the teeth where natural appearance was.a consideration.

When properly used' under.suitable conditions, composite restorations can

be placed in about the same length of time as can silicate restorations,

'and are expected to last 8 to.10 years, about twice as long as silicate.

The eventual saving of manhours used for restorative work should be

considerable..

Any time-saving from developments in restorative materials, noW or

in the future, will accrue-very slowly and will affect only that pro-
.

t portion.of the dentist's time that As devoted to doing filling -type

. restorations. This'proportion of time has been steadily declining, from

43.0 percent in 1958 to 37.8 percent in 1964 and to 29.7 percent in(

.1971 [40].

Designing the work area for impr6ed traffic flow and work efficiency

4,is ofte n tncluded,as a part of dental office planning. Also, the

development of new dental equipment that positions instruments and

supplies more conveniently for the dentist and auxiliaries or that

--,better illuminates the operating fi'61d or makts it more accessible to

4o.

the'dental,team contributes to production increases. Although the

benefits of proper office layout and-selection of equipment and material

N
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are often obscured by other charac ristics of a dental practice,
. #

, ,

2Pprogress in office design has uni, ubtedly contributed to enhancing

dentists' productive cap.abilityl.

Nitrous oxide analgesia has been gaining-adoption in the 1970's as

a safe, fast-acting means_to reduce anxiety, pain sensitivity and

44'
reaction to gain efficiency in te4atment [1]. Because Patient recovery

?

to full altertness'is rapid as compargdwith other analgesic metho4s.in

use, patients' chair time is reduced. Also the development and wide-,

spread use of more effective and reliable, local anesthetics are thought

to have increasektfficiency.

%Iv

Pre-packaged, sterilized, and disposable dental supplies are
-

increasingly, available. Automatic X-ray film developers are now avail-

. able that reduCe-the staff time used for film development. The ultra-

sonic too h-c4eaning equipment that hab'en widely adopted reduces

fatigue, for the dentist or hygienist and improves patient acceptance of
AA

the procedures for removing hardened accumulations from the teeth.

*Organizational Change In Dentistry

Like the engineering advances previously discussed, changes:in the

configuration of the dental practice, primarily' in the utilization of

various types and numbers of allied dental, h personnel, have:cacted/

to enhance the productive capability of,th NatiOnls stock of dentists.'

Thelgost significant elements of organiz ional chamewill be discussed

"in this section.
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Division And Specialization Of Labor In Dentistry.

The modem-delivery of dental care is characteriied by extensive

division and specialization of labor both inside and outside the dental

office practice. The categories of dental auxiliaries and, allied

personnel which participate in the modern dental care delivery system

are described below,

Dental Assistants: The dental assis ant assists"with the direct.

care of dental patients under the supervi on of a dehtist. The scope

of the assistant's responsibilities is influenced by the employer,

educational preparation, and the regulations of the'Dental practice act

of the State in which the dental assistant is employed.

ti

In.contrast to most allied health occupations, comparatively few

dental' assistants are formally trained; many are trained on -the -job.. In

'''1970, the number of formally trained assistants was estimated to be '
07 4

9,200,,1esrlthan 10 percent.of the total active number (112,000)..°1-
a

job classifications'of dental assistants are numerous, and range from
.

.

individual's whose i-esponsibility is essentially that of an" office maid

to the highly skilled expanded dental auxa y..dd f ti d l ili {,\

'Oental Hygienist: The dental hygienist provides oral prophylaxii

services, instruction in dental health eacation, and applies topical

agents such as fluorides. While the majority of dentar-hYgienists are

employed in private dental offices, many are employed:in publiC schools,

State and local health,clics, hospitals, industry, and voluntary

health agencies.
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Graduation from high school is a requirement for entranceinto a

dental hygiene education program. Many community colleges and other,

training stitutions offer a 2-year dental hygiene program and alward a
.

certificate'or associate degree. Many colleges award,a bachelor's

degree with a major in dental hygiene. Some dental schools also offer a

4-year dental hygie e program leading to a bachelor's degree, : Several ,..

schools offer a master'isedegree in dental hygiene education; this course,

, i

of study is 1 or 2 academic years beyond the 4-year bachelor's degree

[36] :

.

Dentists' employment of dental hygienists has increased signifi-

mcantly since 1950 when only six percent of the dentistg employed a

.dental hygienist. Ih 1959, 14 percent employed adental hygienist. By

1973, well over 25 percent of the practicing dentists were ug.ing dental

hygienists [1.] [2] [3]. The contribution at'dental hygienists to the

producti4ca*ity of the dental office results primarily froM the fact,

k 4w"
that the hygiengt-tan function,-under supervision of the dentist, as an

independent member of the dental service team. -The hygienist, in

''providing services independently,
frees the dentist to perform more of

. ,

other procedures.pquiring otherspecialtged skills.

Dental LaboratOy Technicians: Mast dental prostheses.are Made to

.the order of the dentist-by deatil laboratory technicians in commercial

dental laboratories. There are now more than 12,000 ilental labbrataries
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,employing more than 41,000 technicians skilled in various aspectsgof

prosthesis construction. The procedures involved in prosthetit con-

struction profit by division of labor; technicians specialize in por-
40,

oelain work, gold, etc. This specialization of function and division of

labor within it has significantly increased the output capacity Of

dentistry through transferring a time-consuming technical specialty to

an independent group of'allied dental personnel.

.The Evolution Of DivisionAnd.Specialization Of Labor_In Dentistry

Innovations in dental equipment7-the single most significant being

the high-speed handpiede--have precipitated many ofjhe .significant

Organizational chan6eli-J-6-dentistiv, I- seed and ease with which hard

tooth structures could be cut with high-speed handpiece'hot

increased the amount of worka dentist could do at each appointment but

also led to a major organizational change: the practice of four- handed,

sit-down, quadrant dentistry.

140, Research on the ficient utilization of auxiliary personnel and

'documentation of their contribution to'the production capability of the

dentist dates back to the early World War II era. However, the major

thrust inresearch,and development efforts didn't really begin until the

mid-1950's, the same period of time in which the high-speed dental

handpiece was developed and introduced [14].

0

0
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Four-Handed, Sit-Down, Qu drant Dentistry: As has been previously

noted, one of thdramifications--of usingthe high-speed dental,bandpiece

was the necesSitk, of using water spray coolants. In order to eliminate

the need for the patient to constantly sit uand expectorate during the

restorative procedure, the high-volume oral evacuation systems were

developed. An accompanying innovation, 'influence8 by the operator

working from a seated position, was the introduction of the lounge-type

dental chair.

2

With, the patient able to comfortably maintain the same position

throughout a procedure, the mode ortreatmerft in the dental office could

be, structured in a more efficient manner. The dentist could operate in

a seated and less fatiguing position while maintaining,conttnuous

-visibility and easy accessibility to the patient's oral 6V.ity. A

.,/
dental chairside assistant could function in a manner similar to the'

operating room surgical nur9e. ArraOing the needed dental instruments
. i ,.

and supplies so that they were immediately accessible at chairside

_allowed the assistant to also assume a seated and less stressful position.

This allowed the assistant to perform, several im rtant functions,

including retracting or al tissues and operating the high-volume suction

system to keep the operating fieldclear of debrig: By utilizing the
Ate' A

,'services of a trained.dental assistant throughout the treatment pro-

Cedure the dentist was able to focus attention nearly exclusively on the

operating.field.and to work without interruption. Significant time

savings resulted. For examIlle,,the average sitting required 45 minutes

, 4
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to an hour in 1950, whereas the same type of treatment took from 20 to

'35 minutes in 1973 [1] [3]. Moreover, the ,increased effid46ncY and

speed:with which the dent-1st as able to operate allowed him to treat .

not just one ,tooth but all teeth needidg treatment in the same quadrant .

of the-mouth during the same, sitting.
. .

It.is the arrangement of the dentist and chairside assistant in
4J

seated positions, with the dentist providing.needed treatment to all of

teeth'in the 'same area or quadrant of the mouth while hay-ling continuous

assistance from the chairside auxiliary, that is described by thesterm

"four-handed, sit-down, quadrant dentistry. The gradual acceptance of

and the idaltOtatiod to the condept and braCtice f fop-r-handed, sit-down,,

quadrant dentistry followed an extensive re arch, demonstration and /-

training` effort supported by the Public Health Service to be described

below.

Dental Auxiliary Utilization Program: In 1956, the Public Health

Service supported experimental training projects in six dental schools

to examine.the feasibility of teaching dental students the concepts and

practice of four-handed, sit-down, quadrant dentistry. These projects

proved to be%successful and therefore were used as prototypes of training

programs that were eventually established imall U.S. dental schools

_[44]. In 1961, the U.S. Congress appropriated funds torpblish the

Dental Auxiliary Utiltzatiori (DAU) Training Grants Program.[19]. The

purpose of the program was to increase dentists' productive capability

Atftv

O
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by encouraging them to adopt innovative methods, including: (1) the
.

la

xtensive use.of auxiliary personnel, with particular emphasis on the
A

e of chairside assistants' and on expanding the clinical functions

pe ) fcirmed by auxiliaries; (2) the use of time and labor saving techni-
a

S .

que and equipment (e.g., equipment for the practice of four-handed sit-_

116,/nAentistry); and 0) the use of Dffice management practices intended

to r te patient flow and treatment control.

xi-

The DAU program was initiated in response to a predicted shortage

,e1 I

in dental. manpower. It was felt that the optiMal utilization of trained

dental auxiliaries could significantly increase clinical production

r
Q4 acity,_thereby helping the profession to meet increasing demands for

Y--

denthl services:, By'1969 all of the U.S. dental schools had active, D U,
F

I
programs providing didactic and clinical DAU training to the dental

student., AlthoUgh the DAU Grants program ceased in 1970, all 'dental

school curricula still provide-the student with education in the,utiliza-

eion of auxiliary personnel.

Training in Expanded. Auxiliary Management Program: In 1965 the

Public Health Service began a 5-year project in a specially designed

\O
dental facility for experimental study in LoUisville, KentuNky, to

investigate the feasibility of expanding the functions of the chairside

dental assistant [25].
7- I -

.
,

i
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To implement the results of research on exP'anded function auxiliaries

carried out at the Louisville facility, the Public Health Service

initiated the Training in Expanded Auxiliary Management (TEAM) Grant

PQgram in 1971 [38].

aro

The purpose of the TEAM Program is to train dental students in the

organization add:management of a dental practice which uses the "team"

'approach to the practice_pf dentistry. At a minimum, the team is based
6

on the concept of four-banded dentistry ana inclUdes the utilization of

expanded function auxiliaries. The training provides instruction and

clinical experien0 to enable studdhts, upon gradUation, to develop and

manage a dental, team in their dental practicls. Between 1971 and 1976,-

37 dental schools received Federal support for TEAM programs, and .

approximately 4,820 dental students have been trainedin these prblgrams.,

There are 1,500 students current' receiving TEAM training in 27 ongoing

progreMs. About,b3 percent of set students graduating from schools

participating in the-TEAM program ore fully trained in expanded auxiliary
16

management [32].

: Although the,numbei- of dentists graduating with special training in

the TEAM mode.of dental prkg,tiAlkto date is relatively small, a number

of States have -changed, or are in the process of changing, their State

denta.1, practice laws to permit dentists greater, flexibility in the

defegatfon of functions to auxiliaries. At the end of 1973, there w re

44 States whIsch, to varying degrees, had authorized expanded functions

either by amendment of the State dental law or by issuance of arpropriate °

regidations by the Board of Dentistry [38].
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t-
Expanded Function Dental Auxiliary Program: Suffess of the TEAM

*gram will be manifested in an increased demand for dental auxiliaries

trained in.expanded functions. To meet the anticipated demand, the

Health Manpower Act of 1971(R.L. 92-157) included an Expanded Function
4

Dental Auxiliary (EFDA) Program to support the training of undergraduate

and practicing auxiliries, research and development projects', and the
wM

development of educaticinal materials for expanded functions. The Health
_ .

f

Prbfessions, Educational Assistance-Act of 1976 (P.L. 94-484) -revised-and

extended:61 EFDA Program. 4

The term "expanded function dental auxiliary" refers to dental\

hygienists and dental assistants whose training includes a wide range,Of

clinical functions and direct patient care procedures previously per-
.

formed only by the dentist. Performing these functions and procedures

enables the auxiliary to support'and extend the efforts of the dgntist.

Since 1972,,61 projects have trained approximately 7,000 auxiliary

personnel in expanded functions [38].

'The extent of proper expansion of dental auxiliary functions is

currently a controversial issue. The American Dental Association

recently reversed its long - standing position in favor of expanded

functions.for dental auxiliaries. This reversal followed many recent

revisions to State dental practice acts which the ADA and State dental

societies supported. The withdrawal of support for expanding the role

41x,
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A.

of dental auxiliaries in dental office practice may reflect the Current

economic Conditions O'f the'dental market-which was gravely affected by

the recent economic recession. A possible'reversal of the current

attitude may occur with the recovery .of the Oetionaloonomy.

f'

-Changes In The Business 'Organization of The Dental Practice '-

1

Solo practice is st1l the predominant private.organizational

arrangement in the practice of dentistry., Organizational changes in

the business arrangement of dental practice have taken place only slowly

in recent years. While a trend toward group practice formation has been
_ .

observed, it is obscured by lack of a consensus on the definition of a
i _'

('

,

group practiEe in t %rms of bdthcthe legal organizational arrangementand, ..
1

the number and/or types of dentists constituting a group.
AO'

'A study undertaken ircl970 b,j, the Public Health Service resulted in

the identifiCation of 715,g ps which met the definition of a group

' 'dental-Practice as "a practice forffially organiied to provide dental care

thrOugh the servicgof three or more dentists using 'Office space,

equipment and/Or personnel jointly." While it was-recognized thatthe

'40600,

study did not include all practices operating as groups in 1970, it did-

indicate a trend toward grOup practice and identified some of the

prey lent group practice characteristics. Groups ranged in size from

65
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three to 30 members, and the average number.per group.was 414:deWsts.

. Of the groups reporting, slightly more than one-half were general
4 .

practice groups approximately one-fourth provided S.pecialize4 care

only, while the remainder were made up of general practitioners together

with specialists in other fields- of practice. Two-thirds of the indivi

dual dentits in the survey were general practitioners [43].

---

While group practices have been promoted'as a means of improving

produttivity while maintkining quality and increasing cost-effectiveneps,

f '

little research has been conducted to support these_assertigns. For the
)

.,'

.
,

(.- ,
)

purpose, of thts paper, the relevant question is Do economies of scale

characterize the practide of dentistry? A major study addressing this

question is currently being supported by the Division of Dentistry.

Prevention Of Dental Disease

Dental Caries Prevention

Community Water Supply Fluoridation: The beneficial effe6ts of

optimal fluoridation of community water supplies- on the dental health of

children and young adults is thoroughly established and documented. As

of the end of 1975, there were among the '94 million Americans in the age

rangefrom-birth to 24 years, about 26 millitn who were born in fluori-

dateddated areas and who will evidence the full btnefits of fluoridation.

66
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They wiaroas a #titip have less than half as many decayed teeth as their

counterparts in nonfluoridated areas. A-significant percentage of them,

will be free of any tooth. decay through early adulthood; nearly all
J--

pers'ons in the same age bracket who were born in nonfluoridated areas'

will haven accumulated, tooth decay beginning fn early -childhood. Similarly,

nO

the group with the advantage of fluoridation from birth will have lost

far fewer permanent teeth ascoMpared with a like group without Optimal
, . .

. .

fluoridation. For most of the 26 million who continue to resilein a

fluoridated area, the benefits will' extend well int., middle age. Millions
\

of other. persons who.were .already in infancy and early childhood when

fluoridation began in their areas will also accrue lesser but very

1.r.

significant dental health benefits. .

The proportion of the population. that can be expected to show these

dental health gains will be constantly increasing. Almost one-half of

the U.S. population is now served by water supplies that have an optimally.

adjusted ,concentration of fluoride [41]. This coverage is'increasing

s adily, although the rate of Increase has slowed in recent years. The

paCe has ,slowed partly because most of the water supplies not yet

fluoridated serve the smaller U.S. communities, so that each additional

local action to tnstitute flugWation affects a smaller'increment of
, /

tkpotZial population. Also, the organized activities of Arsons who
a A 7 4

oppose fluoridation on political or philbsophical Sounds have become

'more effective in the last few years; and have b

V
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implemen-eatiol'in some jurisidictions. <The U.S. Congress has not yet

PrOvided Eederal financial 'assistance to, the States for community

fluoridation, a program that has been 0 d in recent sessions of
,

Congress as a part of a broader legislative approach to dentO disease

prevention.and dental care for children.

4,

# The limit of potential coverage by fluoridation'is determined by

the number''of people served by public water supplies, estimated in 1974-7-
.

.
to.be about 170 million out of'a total U.S. population of 210 million

[37]. The Other 40 million per'sons no using individual's6pplies or
'L-4( .....,.

very small public water systems cannot readily' take advantage of water

h filth measures that areThenefic41 but whicrave so far proved tope

f,uoridation. a For these there are other applicable preventive dental

measures
,.r.

area=beneficial

less effeotie than optiml water supply fluoridation.

The dental health benefits of optimal water fluoridation are kMown

15P[9]; therels also considerable evidence concerning the reduction of

a

treatment needs of children and young adults who have had the advantages,

4 of fluoridation [47]. A study conducted by the New York State Health

Department showed that-a program of complete dental care (except ortho-

dontics) for 5 and 6=year-old children-in a ffuoridated community cost

, only about half as much per child and required about half ag much

chirtime as the sameiTrogram,in a Ylonfluoridated area. In the flupri-

dated area, 41 percent of this age group had no tooth decay at all

versus only 17 percent decay-free in the nonfludridated area'[7]. A

.dental health insurance carrier has reported a much greater proportion

of smaller claims and far fewer large claims for children up to age 19
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from fluoridated communities as compared with claims covering the

same age group in communities not, fluoridated [15]. Navy dental
.4

'rese hers, in surveying the dental health of young Navy recruits

for sev ral years, have found anincreasing proportion of them

7.-1)

t be free of tooth decay, and have, attributed the change to the

fluoridation cater supplies in the recruits home communities [23].

These findings further confirm the results reported inscores

of similar studies and surveysApf children and young adults in the

U.S. and in several other countries. . They further affirm the dental.

health benefits of continuously using a fluoridated water supply from

trirth -or very early chIldhood. Thetie aretalsio some studies'from

naturally fluoridated areas-in the,U.S. and abroad which show that

the decay prevention benefits_of continuous use extend well, into

middle 4e or even throughout life [17][26] [27].

There is far less information about the effect of continuous

long-term use of fluoridated'water o1 the dentalscare needs and

demands of older adults as the useful life of'more of their natural

teeth is extended into older age. This developing trend will eventually,

result in-a greater number Ofaaults who will be enjoying the obvious

advantages of natural teeth, but who may also continue to be at risk

to periodontal disease% flae further occurrence and progression of

tooth decay, andthe need for replacement of restorations. Such

dental developments .]ater in life presumably will require rofessional
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care that would not be required by persons who had lost more of, or all

of, .their teeth earlier in life. This stilrundetermined factor OM

grow in importance with the statistical increase in the Average life .

span and the increase of the proportion of the elderly among the U.S.

population. ,

.It may be hypothesized that the dental health effects of the

lifetime use of-optimally fluoridated water on a cohort of persons born

into fluoritated, community will become most evident in two separated

periods. First, during their childhood, adolesence, and early adult

years, their need for restorations anq extractions will be dramatically

reduced as compared .with a similar coliort in an unfluoridlted area.

Many of them may continueto.enjoy the benefits otreducec(need through

their middle age.

Then, as these group6 grow older, Another important difference may

be observed. Among the elderly continuous residents in the fluoridated

area, there will be More persons who have retained more of their natural
7

teeth, with an attendant need for continuing dental care, such as

cleaning, restoration, replacement of old restorations, and periodontal

treatment, and a reduced needjor preparation and maintenance of partial

and complete dentures. Thus, it may .that in,-'e fluoridated community,

the long-term effect o-f fluoridation onttntal care practice' may be a

reduction in the'demand for` restorative work among children and'youngerm*
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adults, an increase in the demand for the services of the general

dentist, the periodontist, the endodontist and the hygienist for older

adults, and an overall reduction in the demand of all age groups for

prosthetic services.
-6

Until more explicit quantitative' information on the dental care

demands oT affected adults is developed, predicting the total actual

effect of existing or future optimal fluoridation on overall dental care4
demand will remain an uncertain-.venture. It is primarily for that

reason that the dental health benefits of fluoridation are not intro-
-aiihr,

duced as a factor in the projections of the future requirements for

dental health personnel that are,discussed in this report.

k
School! Water Supply Fluoridaction: Fluoridation of rural school

water supplies has seen instituted in recent years in several States as

a dental caries preventive for chiidren'in locales not-Served by pu6lic

water supplies [6] [35],/ To compensate for the fact that the children

use the school water supply only part -time, a higher fluoride concentra-

tion is maintained than in fluoridated community water plies [8]. ,

The reductions in tooth decay among children who enter these

schools at five or six years of age and attend'for several years are

comparable to the 30 to 35'percent reductions seen among childrenif the

same age who began using a fluoridated community water supply at the age

of five or six [20] [211 . These dental health benefits are obviously
Ap,

significant for children and youth. . There does remain a question about

. the degree to which the gained benefits 'are retained through the years

71

'64.

76L

.4,



after the child or young adult has left,the school and its fluoridated

water supply. Limited data from community fluoridation experience

41
indicate that Continuous maximum benefits are depeudent on continuing

use of a fluoridated supply, or soMe-individual meanssof continuing

maintenance of fluoride in the tooth surface, such as fluoride rinses,

professionally applied fluoride pastes or gels,)or chewable fluoride

supplements [39],

Topically Applied'Pluorides: Some modes of topical applications of

fluoride solutions, gels,'or pastes to the teeth have proved to be s.

effective in reducing the subsequent occurrence of tooth decay [12] [22]
I .

.4%

[46]. The most effective topical treatments 61-e those applied with

optimal frequency by dental personnel to teeth that ha'ye been profession-

.
, , '':t

,

ally clewed,

Mass preventive programs using-topically applied fluorides (mouth-

rinses) are being provided to children thraugh schools in some areas.
.

.

As compired with dental office treatment of individuals, such programs

offer great gcqnomies in the tire oflefess'onal personn 1, in overhead

cost per patient and in the time required f educatiOn an motivation

of the individuals who participate. The effectiveness of such mass:

prevention-progrants- is, for varioos reasons, less than that of pro-

_

fessional preventive treatment'on an,individual basis. Again,, as in all

. preventive derltal health programs based on school attendance, there

e.
remains the question of the duration of measurable benefits. Given that

'the children do not enter'the school systerj until they are five or six-



-

years old and thus can have amaximum of nine years of supervised

topical fluoride use, the prospectsare that the further preventive
*

effect will befshort-livdd,after they leave school. These programs

should reduce the restoration work of-deTtifts who provide care to

school-age children in specific locations. The. adoption of school-based

fluoride programs, not now widespread, is being promoted by Federal,

State and local helth agencies, so further growth of such programs may
. :

be anticipAted.
_

_ -

--------The maximum effect of such programs on manpower requirements in any

locality will not'be-generally evident for a decade. Reconsideration of

the effect after that time will be appropriate if the mass prevention

,-. programs have
#
been'Wldely adopted amid sustained. ,

i
k

$
<

i
.

Periodontal Disease Prevention

Periodontal disease
I.*
is the presence of inflammatory conditions

.
affecting the tissues surrounding and supporting the teeth.

a When only,.a.,

, A

the gum tissue (gingiA) is affected, the disease is called gingivitis,

but wh n the process extends below the'junctiph 'of the'gingiva with the .v
q .

. .
tooth 'surface arnd affects the subgingival_borle and tissues, It is known-

.''''

l

as periodontitis.

When periodontal disease is present,-the gums often appear abnormally

red and slightly swollen and tepd'to bleed, sometimes piofusely, whep

the teeth are brushed. The'gumsMay become thickened and scarred, and
1

may recede, exposing the root surface. Asthe disease advances,

the atfachment of the gum to the tooth is lost, Creafingopen pockets

o

4
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extending below the gum-tooth junction. More of the gum tissue is

destroyed, and the ligaments and bone surrounding the roots deteriorate.

\ Finally; the teeth become loose;° absgeises form, and the teeth are lost.

The following summary__ of the periodontal disease situation is

-excerpted from a 1970 report Of a scientific evaluation panel on penio-

dontal Tisease research to the Director of the National Institute of

Dental Research,[45].
. _ -,,-

. '': , . ,?

Feriodo461 disease is a major health problem is of
. ,-..

increasing concern in our.sdci y; it becomes more pre-

valent and much more severe with increasing age. It is
. .

1

.
,

. ,,

the pripctpal
(d cause- of tooth log's after the age of'30

t f

years. rilie disease afflicts twOfost of tilee middle -

aged Americang. Projections based.on the latest poi:4a-

tion figures indicate that,:of the 127 million adults in

the United States who rem some of their teeth, about

St
94 million have periodontal diseases;. of these,approxi=

°
.mately 32 million have some advanced form

23 million persons in this country who
___---

thir.teeth,a large portion have lost

of periodontal disease.

4

. Of: the nearl

e lost all of-

eni as, a result

Contrary to*common belief,petiodontal disease is not

confined to the adult,,,populatiop. Gingivitis, which

,

usually progresges to periodontitis with the passage of

I

a

-

`.



I

time, is observed in-four out of-five'individuals by the

age of 15. Furthermore, about 4 percent of these children

.have.frahk periodontitis.

Treatment of chronic periodontitis is an arduous, time-

consuming, andrexliensive task. Treatment of severe cases

may require'from 6 months to 2 or Yyears, and may cost'

*sleverallftWarid-WFW:^ InilibdOiteTieVe-re:ind
.

,severe cases, treatment is done by dental Specialists

who have had training of 2 to 3 years beyond that of

the dentist.'
k,

For these reasons,.trOtment has generally
) 1,

`; ben limitedto a very small segmentfiof the:popul4tion.
1,

T6s situatiot is unlikely to changeOn the foreseea610-

future.

The prevention-of periodontal disease today remains dependent on a

regular, intensive, personal oral hygiene regimen, of brushing and

flossing, usually reinforced by professiOnal instruction, examination,

and periodic profesiional cleaning of the teeth. Even with. such an

effort, avoidance of periodontal' disease isInot a certainty. Such4

prevention now represents a rather small effort, as recent data show

that only about 50 percent of the U.S., population visits a dentist even

annually, and only"15.to 20 percent visit 'a dentist regularly. ,

i

Progress toward public awareness of the 'periodontAkdisea4:problem.
m

and motivation toward improvement of the situation' remains in a very
. a

early phase, The dental profession mast still convince the American

al
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I

en:masse that (1) periodontal disease and the resultant
.

loss ,of

teeth is widely prevalent, but not inevitable, and that (2) personal

.
al hygiene effort under prbfessional guidance is, for now, the only

prAtidal preventive.

There are research projects aimed at the prevention of periodontal

diseas y means of mouthwashes that inhibit the formation of dental

plaque, y fRe study' resistant animalsand people for a possible

immunizing factor, by the improvement of tooth and mouth cleaning

techniques and by other, means. The successful application of any

practicable measures] at may be developed from these projects would,

still require individual decision and action. .

.4
1

4 ?

If the preventive action that is already po4Siblefor in ividualS'

°ever becomes a national common practice, the effect on professional

dental care needs of adults will be at least as great as the effect of

fluoridation on childrens' dental care needs'. The effects on demand

cannot be estimated,fran'the very limited information that is now

available.

Third Party Payment

-

In recent years the growth in "dental insurance" or, more accurately,

prepaid dental coverage, has been remarkable.' About three quarters of a

million Americans had some type of dental coverage tn 1960, more'than

twice as many as in 1958. By the end of 1964, the number covered had

almost reached one and.a. half million. :It has grown to over 30 million

. today:

76

f;:



-

0

.Moit noon- governmental third-party payment plans are sponsored by a
0 4'

'union-employer arraillemInt, negdtiatedthrough collective bargain.

Most of the growth in prepaid dental care plans has stemmed from thiis

type of fringe benefit negotiation. These arrangements account for more

than two:-thirds.of the persons covered under dental prepayment. The

major impetus toward -expansion of dental prepayment will probably

continue tp come from this source as union contracts come up for renegotiation",

The major dental insurance contracts are very comprehensive and

- extend coverage to large groups of people at one time. For example, the

trend-setting Unipd Auto Workers/Auto Manufacturers' Contract of 1974

is very comprehensive. and covers,thrOe million people. ,In 1975, the
, Agot

United Steel Workers dleAmerica obtained aiimilar dental benefit
.

covering 1.2 )million people. Early in 1976, the American Telephone and

Telegraph Company (including Western Electric) and the International

Brotherhood of Electrical Workers/Communication Workers of America

negotiated a benefit package covering nearly three million beneficiaries.

A new dental' benefit negotiated between the National Railway Labor

ConfbrenCe, representing 300 railroads and 14 national rail unions

covering 1.5 million employees and dependents, also becameseffective in

1976.

t NO comprehensive studies of the dental insurance phenonemon have

yet been completed. Therefore, the major question to be addressed, as

far as projection of the percent of the population covered under dental

prepayment is concerned, is whether or not an estimate of the growth.of

prepayment can be established.

.
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AW
As mentioned above, growth in the number of people covered by

dental prepayment plans in the recent past has been Dlosely'linked to

. collective bargaining. Of the population pre§ently'covered by a pre
0i

payment plan, only 8-10 percent are not covered by a company plan,' If

one assumes that by P990 ;all union members and their, dependentswill be,

covered by dentaFprepaymentplans, and that union families'continue: to

,comprise their present 0-oportTOn,of the ptpulAiO, then 0 1990.,t,ne

A t

can foresee that a little ovtr one-third of tRe population will be

covered by dental insurance.' Adding 10 peWat for non-union or indivi-

dual plans indicates, that an,anticipated 43 percent of the population

Will be covered.

.
Another way to 1.pproach the'problem of projecting dental benefit

. .

coverage is to 'draw a parallel between the growth of dental benefits and

similar phenomena. One such parallel drawn by commercial insurers is

that with the growth of major medical coverage., Table 4 shows the

growth in Major medical coverage from 1955 to 1974.

/ V

Growth",of Major Medical Coverage, 1955-1974

,.?
PerCprit of

o-pulatilin-Covered-

by Majpr__Me_dical::__
e

719553'4" 7-

mp.

ra '1960

.1965
ay.

f

f 1970

.1974

. .

1,

. 14.0

27.3

37.6

43.0

f

I.

-F.Sour.e: Health Insurance Instityte, Source Book of Health
Insurance Data 1975-76, The Institute, 1976.
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To draw the parallel, one begins wifh the year 1970 when 6 percent

of the population was covered by dental insurance-end the rte of growth

ofdental insurance coverage was just "taking off.", This was comparable

to the major medical situation in 1955. By 1975:33'imillion people or

15.5 percent of the population had dental benefits, compared to 14 t , ---.At

,,'-- 1 ;percent cdverad by major mealtal in 19d0.! antinuing the parallel, andq

..i ,-
,projecfidg co1990,..,oine woult:i

projlect.that about 43' pe-rcOt.of the PoNTa- ...

h,-../..... f '( t

tion will be'covered
by,dental benefit plans whichis analagous to the

43 percent covered by Major mkdical in".1974. s.This is.approximately the
.

,, .
....

same percentage arrived at in the alternative
reasoning discussed in the

I
previous paragraph.

. /7.

Are her any foreseeable developments-that would cause one to
/ .

raise this estimate? A rent event which might warrant a revision- irs

.the recent United Auto Workers-For-CI Motor Company agreement that, retired

auto-wogers`be'covered _y union dental benefit plans to compensate for. /

the.lackof such co age under Medicare. The potential/increase in the

oproportion of the pulation covered bfr gradual adoption of such coverage

in collective b aining proposal Might be sigrrificant. However, careful

.
t% studies of th ctual use of the dental benefits by this population group

are,needed y establish their patterns of utilization;

rAnot development that has substantial implications for the problem
0 f.

being considered.is the recent reduction/in the size of eligible groups

for dental, coverage in many private plans from one hUndred individualsto

as few twa_individuals. If the potential this development is realized;

79
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it could contribute d'significant marginal increase to the lorOportion

of the population covered by pr6pald dental care over the next fifteen

years.

,

A tentative conclusion-basd on these additional considerations

is that a projection of 50 percent coverage of the population by 1990

might bemanranted. Although currently thought to be,optimistic, it

4- 4

can represent a liberal expectation of the upper bound on the.,extent of

prepaiddedal Eblier4e. r /, N'

LAD
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